Objective: Timely aftercare can be viewed as a patient safety imperative. In the context of decreasing inpatient length of stay (LOS) and known child psychiatry human resource challenges, we investigated time to aftercare for adolescents following psychiatric hospitalization.
Clinical Implications
• Clinical and policy efforts are needed to increase the rate of aftercare for youth discharged from psychiatric hospitalization.
• Clinical and policy efforts are needed to redress the diagnostic, socioeconomic, and geographic disparities in aftercare for youth discharged from psychiatric hospitalization.
• Efforts to increase the accessibility and coordination of mental health care for youth must take into account that child and adolescent mental health care has unique care delivery processes and unique resource challenges.
Limitations
• Administrative databases do not capture perceived parental burden, treatment adherence or race and ethnicity, each of which would potentially strengthen the analysis.
• While pediatric mental health services are delivered by an array of providers, health administrative databases capture services rendered by physicians.
• Administrative databases do not permit evaluation of the appropriateness or effectiveness of services used.
P sychiatric aftercare posthospital discharge promotes and sustains recovery by improving medication compliance, addressing psychological factors contributing to illness, increasing psychosocial support, and providing rapid response to illness exacerbations. 1 Timely aftercare has been suggested by some to be a possible universal standard of care for all psychiatric admissions, and therefore failure to provide aftercare could be deemed a health care error (of omission). 2 One-half to three-quarters of all lifetime psychiatric disorders have their onset in adolescence. [3] [4] [5] Psychiatric disorders have surpassed physical injuries as the main reason for the hospitalization of Canadian youth, 6 and severity of psychiatric symptoms at admission has increased 7, 8 ; however, the median LOS for adolescent psychiatric admission has decreased to about 4 days. [8] [9] [10] It is presumed that decreased hospital inpatient mental health care 8, 11 is offset by increased intensity and volume of outpatient services; yet, the current practice environment is one of inadequate supply of child psychiatrists for provision of the estimated need. [12] [13] [14] [15] One in 3 adolescents is readmitted within a year of hospital discharge. 7, 10, 16 In this context, timely aftercare is increasingly important to sustain health gains of hospitalization and prevent or respond rapidly to relapse. Psychiatric aftercare for youth has been shown to decrease suicidal ideation, 17 increase substance abstinence, and decrease substance use relapse. 18 Some, 19 but not all, 7, 10, 16 studies in children and youth have found an association between aftercare and reduced readmission, an association found more consistently in adult populations. [20] [21] [22] [23] [24] [25] To our knowledge, there are no studies of the rates or predictors of aftercare or time to aftercare for Canadian youth. The few available non-Canadian studies have significant variation in definitions of aftercare, populations of study, and study designs and analyses, and results may not generalize owing to health care system differences. US studies report receipt of child and adolescent aftercare at 1 and 3 months postdischarge as high as 73% 26 and 86%, respectively. [27] [28] [29] [30] Six-month rates of aftercare range from 54% to 100%. 31 Younger age, 26, 32 lower SES, 32 outpatient psychiatric treatment at time of index hospitalization, 26, 33 longer LOS, 29 and SUD severity 27 have each been associated with increased likelihood of receipt of aftercare; whereas multiple previous hospitalizations has been associated with lower likelihood of aftercare. 32 Sex 26,27,32 and psychiatric diagnoses, apart from SUDs, 26, 32 have not declared as significant predictors of aftercare for children and youth in studies to date.
Children and youth, overall, have been identified by clinicians 34, 35 and policy-makers 36 as underserved, and those living in rural and remote areas have even greater mismatch between need and availability of specialized psychiatric care. 16, 31, [37] [38] [39] [40] [41] About one-third of child psychiatrists report providing outreach consultation to remote regions 15 ; even so, areas outside of major academic centres remain significantly service-disadvantaged. Therefore, PCPs may provide mental health care for youth. 42 Large, national, populationbased surveys reveal that while 40% to 60% of youth with d'autodestruction ou de suicide (RRA 0,58; IC à 95 % 0,53 à 0,64, P < 0,001) et des troubles liés à l'utilisation de substances (RRA 0,50; IC à 95 % 0,44 à 0,56, P < 0,001) étaient moins susceptibles de recevoir un suivi.
Conclusions : L'hospitalisation est notre lieu de traitement psychiatrique le plus intensif, intrusif, et dispendieux, et pourtant, dans notre cohorte d'adolescents antérieurement hospitalisés, moins de 50 % ont eu droit à un suivi lié à la psychiatrie dans le mois suivant leur congé. Des innovations sont nécessaires pour tenir compte des inégalités géographiques et améliorer l'accès en temps opportun au suivi de santé mentale pour tous les adolescents.
psychiatric disorders receive primary care mental health treatment, only 16% to 27% receive specialized mental health services. 34 Multiple factors have been implicated in low rates of specialized mental health service in community samples, including inadequate supply of providers and services, stigma and negative perceptions toward mental illness and its treatments, and a lack of help seeking by parents and families. 34, [43] [44] [45] [46] In the US health care context, analyses have found that decisions about level of aftercare are largely driven by clinical need factors, such as illness severity and prior service history; however, nonclinical factors, such as ethnicity and availability of services, also strongly influence aftercare receipt. 47, 48 Despite known current psychiatric human resource challenges [12] [13] [14] and the importance of prompt psychiatric aftercare for treatment engagement, 49 psychiatric aftercare received by Canadian youth has not been quantified. We examined time to PCP and specialist psychiatric aftercare for adolescents following psychiatric admission. We examined multiple demographic and clinical factors as predictors of receipt of psychiatric aftercare, including indicators of rurality and remoteness.
Methods

Design
We conducted a retrospective cohort study by linking multiple health administrative databases using encrypted identifiers to track adolescents (aged 15 to 19 years). Index event was discharge from psychiatric hospitalization between April 1, 2002, and March 1, 2004. For each study subject only the first admission in the study period was used in the analysis. Our primary outcome was time to first aftercare contact with either a psychiatrist or a PCP (combined) within 395 days of postdischarge follow-up. Secondary outcomes were times to first aftercare contact with a psychiatrist or a PCP (separately).
Setting
Ontario is a province of 12 160 282 people with 6.85% aged between 15 and 19 years. 50 In Canada's publicly funded, open-referral heath care system there are supply and access factors, other than cost, that influence whether a patient will seek and (or) obtain health services. 46, 51 Mental health services for Ontario youth are provided by psychiatrists, GPs, FPs, pediatricians, nurses and NPs, social workers, counsellors, psychotherapists, psychologists, teachers, and others within the health, education, child protection, and youth justice sectors. However, the making and communicating of diagnoses and the prescribing of medications are unique to physicians and NPs. In 2004, there were 536 NPs in Ontario, of whom 1.0% and 2.3% designated their practice as mental health or pediatrics, respectively.
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Data Sources
Our study used 3 large, validated health administrative databases. Linkage to the Statistics Canada 2001 Census data permitted assignment of geographic-based variables. These 3 databases, Canada Census data, and linkage procedures have been used extensively to study populationbased health outcomes. 53, 54 The CIHI-DAD records administrative, clinical, and demographic information on hospital discharges in Canada. CIHI-DAD data provided demographic and admission information on each study subject. Primary diagnosis, the diagnosis responsible for hospital LOSs, is distinct from secondary diagnoses of which there can be up to a maximum of 15 coded. Psychiatric and nonpsychiatric comorbidities were determined from the number of secondary psychiatric and nonpsychiatric diagnoses, respectively. Primary psychiatric diagnosis, psychiatric comorbidities, and previous psychiatric admissions in the 10 years prior to index were determined by the appropriate ICD codes (ICD-10: F00-F99, X60-X84; ICD-9: 290-319, E950-E959). 55 ICD codes were mapped to DSM-IV-TR 56 diagnoses and grouped into 10 categories (adjustment disorders, anxiety disorders, disruptive behaviour disorders, eating disorders, mood disorders, personality disorders, psychotic disorders, self-harm and suicide attempt, SUDs, and other).
The OHIP database contains information on all fee-forservice Ontario physician billings, including direct service billings and shadow billings for physicians compensated under alternate funding plans or family health teams. 57 Physician contacts through shared care 58 and telehealth 59 settings are also captured through OHIP billings. OHIP data were used to identify psychiatric aftercare with a PCP or a psychiatrist using the appropriate physician and service fee codes. Psychiatric and nonpsychiatric outpatient service use was determined for the year preceding index hospitalization.
Specialized mental health services provided by NPs and other nonphysician care providers are not captured in Canadian health administrative databases. Therefore, the use of such databases to assess outpatient contacts may underestimate overall outpatient services; however, most youth discharged from psychiatric hospitalization are taking psychotropics, 60 and follow-up would frequently include diagnostic and medication review, which can only be provided by a physician or an NP. NPs represent about 0.05% or less of the total number of GPs and FPs in Ontario. 52, 61 Therefore, administrative databases are likely to capture most of the aftercare provided to these adolescents.
The Ontario RPDB data provided postal code of residence for each study subject. Linkage to the Statistics Canada Census Data was achieved using the most recent conversion file and population weight files 62 and allowed assignment of geographic-based variables. Community size by population was categorized as rural (population of less than 10 000) or urban (population of 10 000 or more). 63 This definition of rural recognizes the population living outside the commuting zone of larger urban centres. In Ontario in 2006, 12% of the population lived in rural communities. 64 Neighbourhood income quintile is a household size-adjusted household income and has been used by many other investigators as a measure of SES. [65] [66] [67] [68] Lower SES has been associated with greater mental health care need, whereas higher SES has been associated with greater mental health care use. 31, 39 North-south position of community of residence was categorized as north, north transition, south transition, and south. 69 In Ontario, northern-ness provides a proxy for remoteness over and above rurality. Mental health care resources and expenditures are concentrated in the south of Ontario.
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Analysis
Descriptive data for cohort were tabulated. Seven-day, 30-day, and 395-day rates of receipt of aftercare and median times to aftercare were determined for aftercare with PCP or psychiatrist (combined), PCP, and psychiatrist.
Likelihoods of receipt of aftercare were calculated as adjusted HRs using Cox proportional hazards models 72 for time to psychiatric aftercare with PCP or psychiatrist (combined), PCP, and psychiatrist. Manual-stepwise-backward model building retained each variable (continuous variables) or group of dummy variables (categorical variables) with P value or partial F statistic, respectively, less than 0.05. Clinical significance of variables and relevance to existing research also influenced final regression model. Candidate independent variables included age, sex, neighbourhood income quintile, rural-urban and north-south position of residence, past inpatient and outpatient health service use, index LOS, psychiatric and nonpsychiatric comorbidity, and principle DSM-IV-TR discharge diagnosis. Survival curves for receipt of aftercare with a PCP or a psychiatrist (combined), a PCP, and a psychiatrist by rural and urban youth were plotted using adjusted time to event data from Cox proportional hazards models.
We conducted a sensitively analysis of the subcohort of youth with first-ever psychiatric admission and no psychiatric readmission within 30 days of index discharge to address possible residual confounding by past service use and by survivor treatment selection bias (youth readmitted would appear to wait longer for aftercare because they are back in hospital).
All statistical analyses were conducted using SAS software, version 9.0 (SAS Institute Inc, Cary, NC) for UNIX systems.
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Results
We identified 7111 youth discharged from hospital between April 1, 2002, and March 1, 2004, with a primary diagnosis of psychiatric disorder or self-inflicted trauma or poisoning ( Table 1) . The mean age of study subjects was 16.98 (SD1.41) years. More than one-half of the cohort was female (57%). Most adolescents resided in southern Ontario (94%); 2% resided in areas designated as north or north transition. One-fifth of adolescents (18%) lived in rural areas. Adolescents were evenly divided among neighbourhood income quintiles consistent with the construction of that variable.
The most common primary DSM-IV-TR psychiatric discharge diagnoses were mood disorders (37%), selfharm or suicide attempts (12%), adjustment disorders (12%), psychotic disorders (10%), and SUDs (9%). Most adolescents had psychiatric comorbidity (65%) or nonpsychiatric comorbidity (52%). Almost 40% had both psychiatric and nonpsychiatric comorbidity, while only 22% had neither. Overall mean index hospitalization LOS was 10.09 (SD19.44) days (median = 4, IQR 2 to 10).
Survival curves for adjusted time to first aftercare contacts are shown in Figure 1 . Rates of receipt of aftercare are shown in Table 2 . Seven-day rates of receipt of aftercare with a PCP or a psychiatrist (combined), a PCP, and a psychiatrist were 24%, 9%, and 14%, respectively. Thirtyday rates for each type of aftercare were 49%, 22%, and 33%, respectively, and 395-day rates were 74%, 51%, and 57%, respectively. The overall median time to first aftercare contact (psychiatrist or PCP) was 32 days (95% CI 30 to 34). Median time to first contact with a psychiatrist was 122 days (95% CI 105 to 141). Median time to first contact with a PCP was 322 days (95% CI 292 to 356).
Predictors of psychiatric aftercare with a psychiatrist or a PCP (combined), with a psychiatrist and with a PCP are shown in Table 3 . The strongest predictors of receipt of aftercare with a psychiatrist or a PCP (combined) were high SES, urban residence, residence in the south of the province, and diagnosis of a psychotic or mood disorder. Independent of other factors, adolescents in the highest SES quintile were 31% more likely to receive aftercare than those in the lowest SES quintile. Urban youth were 22% more likely than rural youth to receive aftercare. Southern Ontario youth were 200% more likely than Northern Ontario youth to receive aftercare with a PCP or a psychiatrist. Adolescents with psychotic disorders were 24% more likely to receive aftercare than those with mood disorders. All other diagnostic categories were less likely than mood disorders to receive aftercare, and adolescents with self-harm or suicide attempt and SUDs were 58% and 50% as likely as adolescents with mood disorders to receive aftercare, respectively. Variables of past service use, index LOS and comorbidities, while statistically significant, had HRs very close to unity. Age and sex were included in the model, owing to clinical significance, though neither of these variables was statistically significant. The number of previous psychiatric admissions was not statistically significant and was eliminated for the model.
The strongest predictors of receipt of specialist aftercare with a psychiatrist were male sex, high SES, urban residence, residence in the southern part of the province, and diagnosis of a psychotic or mood disorder. Independent of other factors, males were 19% more likely than females to receive specialist aftercare with a psychiatrist. Adolescents in the highest SES quintile were 22% more likely to receive specialist aftercare than those in the lowest SES quintile. Urban youth were 43% more likely than rural youth to a Rural community defined as less than 10 000 population.
b Urban community defined as 10 000 or more population. a All adolescents post-index discharge, full cohort (n = 7111). For adolescents with 1 or more admission in the study period, only the first admission was included.
b Rural defined as centres of population less than 10 000. 
Discussion
Hospitalization is our most intensive, intrusive, and expensive psychiatric treatment setting, yet in our cohort of hospitalized adolescents with significant illness, comorbidity and past service use, fewer than 25% received psychiatryrelated aftercare in the week following discharge and only 14% received specialist aftercare with a psychiatrist in that time frame. In the month postdischarge, fewer than 50% of discharged youth received aftercare, and only 33% received specialist aftercare.
While our rates of aftercare fall within the wide range represented in the existing literature [26] [27] [28] [29] [30] [73] [74] [75] and are consistent with previously reported rates for medication follow-up, 26 they are, nevertheless, alarmingly low. Fiscal restraint and the ethical desire to treat children in the least restrictive setting possible have driven a societal shift from hospitalization to outpatient mental health care delivery 8, 11 ; however, our results point to low rates of outpatient aftercare for a population of youth whose illness severity and dysfunction warranted the intrusiveness of inpatient treatment.
Timely aftercare can be viewed as a patient safety imperative. 2 There is evidence to support that aftercare for youth is associated with reduced suicidal ideation, improved SUD outcomes 17, 18 and perhaps reduced readmission rates. 19 Greater than one-half of adolescents in our study did not receive PCP or psychiatrist follow-up in the month postdischarge and this raises concerns.
Lower family income has been associated with higher rates of child mental disorder, 40, 76, 77 and higher SES with greater mental health service use. 31, 38, 74, 78 This mismatch can be attributed, in part, to reduced help seeking in lower SES groups as well as to inadequate availability and accessibility of services. 79 Urban areas have been associated with greater mental health service resources 37, 80 and use. 39 Consistent with previous research, we found both higher SES and urban residence strongly positively associated with receipt of aftercare in our cohort.
Over and above the impact of low SES and rural residence, Northern Ontario residence was strongly negatively associated with receipt of aftercare in our cohort. Compared with Southern Ontario youth, Northern Ontario youth were less than one-half as likely to receive aftercare and one-fifth as likely to receive specialist aftercare. Lack of geographic access (distance) to mental health services has been specifically associated with lower rates of follow-up and lower volume of care. 81 Contrary to previous US studies, 31 we found primary psychiatric diagnosis was significantly associated with receipt of aftercare. After adjusting for other variables, youth with psychotic and mood disorders were the most likely to receive aftercare overall and specialist aftercare, a finding consistent with diagnostic groups requiring diagnostic review and medication management with a psychiatrist, or a psychiatrist and a PCP. However, it is concerning that youth with SUDs and self-harm or suicide attempt were less than one-half as likely to receive specialist aftercare as adolescents with mood disorders. Low rates of aftercare for youth with self-harm, suicide attempt, and SUDs could reflect low treatment engagement; however, others have found that almost 75% of hospitalized youth with suicidal ideation had at least 1 aftercare contact within 3 months 29 and relatively low treatment dropout. 26, 29 Youth with SUDs have been found in US studies 27, 29 to actually have an increased likelihood of receipt of aftercare.
Considering all factors above, youth with self-harm or suicide attempt and SUDs who live in Northern Ontario, rural areas with low SES are the least likely of our cohort to receive aftercare and specialist aftercare, in particular. Compounding this relative lack of aftercare, lower SES, absence of a mood disorder, not receiving psychotropics and presence of SUD have each been associated with earlier dropout of adolescents from outpatient psychiatric treatment. 82 Our data did not permit examination of ethnoracial or cultural factors affecting receipt of aftercare. Eighty per cent of Aboriginal people in Canada live in Ontario 83 and 18% live in rural areas. 84 Almost one-half of the Aboriginal population is younger than 24 years old. 84 Rates of mental health problems, such as suicide, depression, and SUDs, are significantly higher in many Aboriginal communities than in the general population. 85 Suicide rates are 5-to 7-times higher for First Nations youth than for non-Aboriginal youth. [86] [87] [88] [89] Therefore, the low rates of aftercare we found associated in our cohort with diagnosis of self-harm or suicide attempt and SUDs, low SES, rural residence, and northern residence could represent a disproportionate lack of psychiatric aftercare in Aboriginal communities. 90 The first aftercare contact posthospital discharge is the opportunity for treatment engagement. Delay from initial assessment to first treatment contact of only 3 weeks has been associated with steep decline in follow-up attendance in community outpatient care. 49 Further, children and adolescents with specialist mental health care have been shown to be significantly less likely to drop out of treatment than those treated by primary care physicians alone 91 and to have better outcomes. 92 There are high demands on PCPs 93 and they do not have optimal or, some would say, even adequate support for the complex psychiatric care they are being asked to provide for youth.
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Conclusions
Our findings point to significant challenges in the availability, accessibility, and geographic equity of mental health services for youth. Childhood psychiatric illness carries a tremendous societal cost. One in 5 children in community samples has clinically significant psychiatric symptoms. 43 Childhood psychiatric illness has negative, compounding effects on multiple domains of development. 3, 95 Psychiatric illness at all stages of life is associated with increased medical illness, health services use, and mortality. [96] [97] [98] [99] Child psychiatry specialist supply is estimated to be only 12% of the Canadian Psychiatric Association recommendations for the population. 13 While increased supply of child psychiatry human resources is essential, it is not sufficient to resolve the lack of available and accessible mental health services for youth. 43, 100 We will only improve what we measure. 100, 101 Child and adolescent psychiatry is in urgent need of systematic, comprehensive, interprofessional data collection, including clinical outcomes data, so that we may better understand the current state of mental health service delivery to youth and plan appropriately for much needed reforms. Such reforms must consider the current research, which points to child and adolescent mental health care as having unique care delivery processes and unique resource challenges. We must develop regionalized services that promote efficient movement of youth within the continuum of care from intensive inpatient services to distributed, interdisciplinary outpatient services located geographically close and chronologically synchronous with need. 43, 100, 102 
